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Description 

This  invention  relates  to  a  flow  control  apparatus  in 
which  a  part  of  a  fluid  discharged  from  a  pump  is  re- 
turned  to  a  suction  side  of  the  pump  by  sliding  a  flow  s 
regulating  spool  in  a  valve  bore,  thereby  controlling  the 
flow  delivered  to  a  destination,  and  more  particularly  to 
a  flow  control  apparatus  which  reduces  inversely  the  de- 
livering  flow  in  a  range  of  a  large  quantity  of  the  dis- 
charged  fluid.  10 

Description  of  the  Related  Art 

In  many  fluid  delivery  systems,  the  flow  delivered  to 
the  destination  must  be  controlled  in  accordance  with  15 
requirements  of  the  destination.  In  such  a  system,  a 
pump  which  is  a  source  of  the  delivered  fluid  is  provided 
with  a  flow  control  apparatus  which  controls  the  deliver- 
ing  flow  by  returning  a  part  of  the  fluid  discharged  from 
the  pump  to  the  suction  side.  20 

For  example,  in  a  hydraulic  power  steering  appara- 
tus  in  which  a  hydraulic  fluid  is  delivered  to  a  hydraulic 
actuator  disposed  in  a  steering  mechanism  and  the 
steering  assisting  force  is  obtained  by  a  force  generated 
by  the  hydraulic  actuator,  a  hydraulic  pump  which,  is  a  25 
generating  source  of  the  hydraulic  fluid  is  generally  driv- 
en  by  an  engine,  and  the  discharging  flow  from  the  hy- 
draulic  pump  is  increased  as  an  automobile  speed  in- 
creases.  On  the  other  hand,  the  road  reaction  force  act- 
ing  on  the  wheels  during  the  steering  operation  is  great  30 
when  the  automobile  stops  or  runs  at  a  low  speed  and 
small  when  the  automobile  runs  at  a  high  speed.  There- 
fore,  a  power  steering  apparatus  which  is  operated  by 
a  delivered  hydraulic  fluid  is  required  to  generate  a 
steering  assisting  force  which  increases  or  decreases  35 
depending  upon  that  the  automobile  speed  is  low  or 
high.  Accordingly,  it  is  required  that  a  hydraulic  pump 
can  maintain  its  delivering  flow  to  a  power  steering  ap- 
paratus  at  a  substantially  constant  level  irrespective  of 
the  quantity  of  the  discharged  fluid  and  more  preferably,  40 
in  a  range  of  a  greater  quantity  of  the  discharged  fluid 
in  a  high  speed  running  of  the  automobile,  reduce  in- 
versely  the  quantity  of  the  fluid  delivered  to  a  power 
steering  apparatus.  A  hydraulic  pump  is  provided  with 
a  flow  control  apparatus  for  accomplishing  such  an  au-  45 
tomatic  regulation  of  the  quantity  of  the  delivered  fluid. 

In  such  a  flow  control  apparatus,  a  supply  chamber 
to  which  a  fluid  discharged  from  a  hydraulic  pump  is  sup- 
plied  and  a  delivery  chamber  communicated  with  the 
destination  are  formed  in  a  valve  bore  of  the  pump  hous-  so 
ing,  and  a  throttle  section  is  formed  between  these 
chambers.  Furthermore,  a  flow  regulating  spool  is  dis- 
posed  so  that  its  sides  respectively  face  the  supply 
chamber  and  a  pressure  chamber  communicated  with 
the  delivery  chamber.  The  flow  regulating  spool  is  oper-  55 
ated  by  the  pressure  difference  between  these  two 
chambers  (i.e.,  by  the  pressure  difference  across  the 
throttle  section).  The  operation  of  the  flow  regulating 
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spool  causes  a  part  of  a  hydraulic  fluid  supplied  to  the 
supply  chamber  to  return  to  the  suction  side  of  the  hy- 
draulic  pump.  In  accordance  with  the  operating  position 
of  the  flow  regulating  spool,  the  fluid  supplied  to  the  sup- 
ply  chamber  is  distributed  to  the  delivery  chamber  and 
a  circulation  passage  communicated  with  the  suction 
side.  The  pressure  difference  across  the  throttle  section 
upon  which  the  operating  position  of  the  flow  regulating 
spool  depends  corresponds  to  the  quantity  of  the  fluid 
passing  the  throttle  section  (i.e.,  the  quantity  of  the  fluid 
delivered  to  the  destination).  Hence,  the  operation  of  the 
flow  regulating  spool  causes  the  quantity  of  returned  flu- 
id  to  be  increased  in  accordance  with  the  increase  of  the 
quantity  of  the  delivered  fluid,  thereby  maintaining  the 
quantity  of  the  delivered  fluid  at  a  substantially  constant 
level. 

A  flow  control  apparatus  has  been  practically  used 
in  which  the  throttle  section  is  composed  of  a  fixed  throt- 
tle  through  which  the  whole  of  the  fluid  supplied  to  the 
supply  chamber  passes,  and  a  variable  throttle  varying 
its  area  in  accordance  with  the  pressure  difference 
across  the  fixed  throttle.  Since  the  flow  path  resistance 
of  the  variable  throttle  increases  with  the  increase  of  the 
quantity  of  the  supplied  fluid,  this  flow  control  apparatus 
can  decrease  the  quantity  of  the  delivered  fluid  inversely 
as  the  quantity  of  the  supplied  fluid  (i.e.,  the  fluid  dis- 
charging  flow  of  the  pump)  increases,  and  hence  is 
widely  used  as  one  satisfying  the  above-mentioned  re- 
quirements  of  a  power  steering  apparatus. 

A  typical  example  of  a  flow  control  apparatus  of  this 
kind  is  disclosed  in  U.S.  patent  No.  4,361,166.  Fig.  1  is 
an  enlarged  sectional  view  illustrating  the  main  portion 
of  this  flow  control  apparatus. 

As  shown  in  Fig.  1  ,  this  flow  control  apparatus  com- 
prises  a  discharge  passage  10  communicated  with  the 
discharge  side  of  a  hydraulic  pump  and  a  circulation 
passage  1  1  communicated  with  the  suction  side  thereof. 
These  passages  10  and  11  are  formed  in  a  housing  of 
a  hydraulic  pump  and  open  with  being  separated  along 
the  axial  direction  by  an  adequate  distance  in  a  valve 
bore  1  which  is  communicated  with  the  destination  of  a 
hydraulic  pressure  through  a  delivering  union  3  thread- 
ably  fixed  to  an  open  end  thereof.  At  the  innermost  po- 
sition  of  the  valve  bore  1,  a  flow  regulating  spool  2  is 
inwardly  fitted  so  as  to  be  slidable  in  the  axial  direction. 
The  flow  regulating  spool  2  is  urged  toward  the  open 
end  (the  left  side  of  the  figure)  by  a  compressed  spring 
(not  shown)  interposed  between  the  spool  2  and  the  bot- 
tom  face  of  the  valve  bore  1  ,  to  be  pressed  against  the 
forward  end  of  the  delivering  union  3  which  is  extended 
so  as  to  close  the  open  end  of  the  discharge  passage  1  0. 

An  extended  portion  30  of  the  delivering  union  3  has 
a  cylindrical  internal  cavity  which  is  divided  by  a  throttle 
plate  31  fitted  into  the  cavity  into  a  supply  chamber  5 
and  a  delivery  chamber  6  communicated  with  the  des- 
tination.  The  supply  chamber  5  is  communicated  with 
the  discharge  passage  10  through  a  fixed  throttle  32 
which  is  configured  as  a  hole  penetrating  the  periphery 
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wall  of  the  extended  portion  30.  The  supply  and  delivery 
chambers  5  and  6  are  communicated  with  each  other 
by  a  throttle  hole  31a  penetrating  the  center  portion  of 
the  throttle  plate  31  and  also  by  a  plurality  of  throttle 
holes  31b  which  are  arranged  with  a  uniform  space 
around  the  hole  31a. 

The  internal  pressure  of  the  delivery  chamber  6  is 
led  to  the  back  side  of  the  flow  regulating  spool  2  through 
a  communicating  passage  12  which  is  parallel  with  the 
valve  bore  1.  The  flow  regulating  spool  2  is  caused  to 
slide  toward  the  innermost  portion  of  the  valve  bore  1 
against  the  resilience  of  the  compressed  spring  by  the 
pressure  difference  between  the  supply  and  delivery 
chambers  5  and  6  which  is  generated  by  the  passing  of 
the  fluid  through  the  throttle  holes  31  a  and  31  b,  thereby 
increasing  the  opening  area  of  the  circulation  passage 
1  1  which  opens  in  the  valve  bore  1  .  This  causes  a  part 
of  the  fluid  supplied  into  the  supply  chamber  5  to  return 
to  the  suction  side  through  the  circulation  passage  11, 
with  the  result  that  the  quantity  of  the  delivered  fluid  out- 
putted  via  the  delivery  chamber  6  is  decreased. 

In  the  supply  chamber  5,  a  throttle  spool  33  is  fitted 
so  as  to  be  coaxially  slidable.  A  coil  spring  34  which  urg- 
es  the  throttle  spool  33  and  the  throttle  plate  31  in  op- 
posing  directions  is  interposed  between  the  throttle 
spool  33  and  the  throttle  plate  31  .  The  throttle  spool  33 
comprises  a  fluid  passage  bore  33a  which  opens  at  the 
axial  portion  in  the  side  of  the  flow  regulating  spool  2 
and  which  is  branched  into  a  pair  of  bores  slanting  radi- 
ally  and  outwardly  so  as  to  open  in  the  side  of  the  throttle 
plate  31  .  The  sliding  movement  of  the  throttle  spool  33 
in  the  urging  direction  of  the  coil  spring  34  is  restrained 
by  a  stopper  35  engaged  into  the  inner  wall  of  the  ex- 
tended  portion  30  in  the  side  of  the  flow  regulating  spool 
2.  Between  the  stopper  35  and  the  throttle  spool  33, 
formed  is  an  annular  chamber  communicated  with  the 
discharge  passage  10  through  a  pressure  lead  bore  36 
which  penetrates  the  periphery  wall  of  the  extended  por- 
tion  30. 

The  fluid  supplied  from  the  discharge  passage  10 
into  the  supply  chamber  5  through  the  fixed  throttle  32 
advances  to  the  front  side  of  the  throttle  plate  31  via  the 
fluid  passage  bore  33a  formed  in  the  throttle  spool  33, 
and  is  then  introduced  into  the  delivery  chamber  6 
through  the  throttle  holes  31  a  and  31  b  which  penetrate 
the  throttle  plate  31  ,  and  delivered  to  the  predetermined 
destination.  At  this  time,  the  throttle  spool  33  is  moved 
to  slide  against  the  resilience  of  the  coil  spring  34  toward 
the  throttle  plate  31,  by  the  difference  between  the  in- 
ternal  pressure  of  the  supply  chamber  5  and  that  of  the 
discharge  passage  1  0  which  is  led  via  the  pressure  lead 
bore  36  into  the  annular  chamber  formed  between  the 
throttle  spool  33  and  the  stopper  35  (i.e.,  by  the  pressure 
difference  generated  across  the  fixed  throttle  32),  so 
that  the  throttle  hole  31  a  at  the  center  of  the  throttle  plate 
31  is  closed  by  a  projection  33b  formed  at  the  front  end 
of  the  throttle  spool  33.  Namely,  the  throttle  holes  31a 
and  31  b  formed  in  the  throttle  plate  31  function  as  a  var- 

iable  throttle  which  decreases  its  throttle  area  in  accord- 
ance  with  the  increase  of  the  pressure  difference  gen- 
erated  across  the  fixed  throttle  32  by  the  supply  of  the 
hydraulic  fluid  into  the  supply  chamber  5.  In  accordance 

5  with  the  pressure  difference  generated  across  the  vari- 
able  throttle  by  the  supply  of  the  introduced  fluid  into  the 
delivery  chamber  6,  the  flow  regulating  spool  2  slides  as 
described  above,  thereby  adjusting  the  quantity  of  the 
fluid  introduced  into  the  delivery  chamber  6,  i.e.,  the 

10  quantity  of  the  fluid  delivered  to  the  destination. 
Therefore,  in  a  hydraulic  pump  provided  with  the 

flow  control  apparatus,  the  quantity  of  the  delivered  fluid 
increases  proportionally  as  the  number  of  revolution  of 
the  pump  increases  in  a  range  of  a  small  number  of  rev- 

's  olution  of  the  pump.  After  the  flow  regulating  spool  2  has 
been  caused  to  begin  the  sliding  movement  by  the  in- 
crease  of  the  quantity  of  the  delivered  fluid,  however, 
the  quantity  of  the  fluid  returned  to  the  circulation  pas- 
sage  11  increases  in  accordance  with  the  increase  of 

20  the  quantity  of  the  fluid  supplied  from  the  discharge  pas- 
sage  10,  with  the  result  that  the  quantity  of  the  fluid  de- 
livered  to  the  destination  is  maintained  at  a  substantially 
constant  level  irrespective  of  the  increase  of  the  number 
of  revolution  of  the  pump.  When  the  quantity  of  the  sup- 

25  plied  fluid  increases  further,  the  throttle  spool  33  is 
caused  to  begin  to  slide  by  the  pressure  difference  gen- 
erated  across  the  fixed  throttle  32.  During  the  period 
from  this  time  to  a  time  when  the  throttle  hole  31  a  at  the 
center  of  the  throttle  plate  31  is  closed  by  the  projection 

30  33b  formed  at  the  front  end  of  the  throttle  spool  33,  the 
throttle  area  of  the  variable  throttle  which  consists  of  the 
throttle  holes  31a  and  31b  decreases,  resulting  in  that 
its  flow  path  resistance  increases.  This  causes  the  in- 
creasing  rate  of  the  quantity  of  the  returned  fluid  which 

35  is  produced  by  the  sliding  movement  of  the  flow  regu- 
lating  spool  2,  to  exceed  the  increasing  rate  of  the  quan- 
tity  of  the  supplied  fluid,  and  the  quantity  of  the  fluid  de- 
livered  to  the  destination  is  decreased  inversely  as  the 
number  of  revolution  of  the  pump  increases,  whereby 

40  the  quantity  of  the  delivered  fluid  varies  in  the  manner 
shown  in  Fig.  2.  This  manner  of  varying  the  quantity  of 
the  delivered  fluid  is  desirable  in  a  generating  source  of 
a  hydraulic  fluid  for  a  power  steering  apparatus. 

However,  a  conventional  flow  control  apparatus 
45  having  such  a  configuration  has  a  drawback  that,  since 

the  whole  quantity  of  the  fluid  introduced  into  the  deliv- 
ery  chamber  6  passes  through  the  fluid  passage  bore 
33a  formed  in  the  throttle  spool  33,  a  large  dynamic 
pressure  acts  on  the  throttle  spool  33,  and  particularly, 

so  in  a  range  of  a  greater  quantity  of  the  fluid  introduced 
into  the  delivery  chamber  6,  the  operation  of  the  throttle 
spool  33  is  unstable,  and  therefore  it  is  difficult  to  stably 
obtain  the  range  of  the  reduced  quantity  of  the  delivered 
fluid  which  is  shown  in  Fig.  2.  This  drawback  may  be 

55  overcome  by  enlarging  the  area  of  the  fluid  passage 
bore  33a  to  reduce  the  velocity  of  flow  in  the  fluid  pas- 
sage  bore  33a.  However,  the  increase  of  the  area  of  the 
fluid  passage  bore  33a  formed  in  the  throttle  spool  33 
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which  is  coaxially  fitted  in  the  extended  portion  30  of  the 
delivering  union  3  has  a  limitation.  In  order  to  eliminate 
the  unstable  operation  of  the  throttle  spool  33  which  is 
caused  by  the  dynamic  pressure,  it  is  required  to  make 
the  bore  of  the  throttle  spool  33  large,  causing  a  problem 
in  that  the  overall  size  of  the  flow  control  apparatus  be- 
comes  large. 

Furthermore,  such  a  conventional  flow  control  ap- 
paratus  has  a  complex  shape  in  which  the  flow  path  from 
the  supply  chamber  5  to  the  delivery  chamber  6  is  wid- 
ened  outwardly  at  the  branching  portion  of  the  fluid  pas- 
sage  bore  33a  and  thereafter  contracted  toward  the 
throttle  hole  31a  at  the  center  of  the  throttle  plate  31  .  In 
such  a  flow  control  apparatus,  when  a  hydraulic  pump 
is  started  in  a  cold  district,  for  example,  the  flow  of  a  high 
viscous  fluid  is  impeded,  with  the  result  that  a  very  high 
surge  pressure  is  generated.  This  may  cause  the  hy- 
draulic  pump  at  the  upper  stream  and  the  piping  system 
at  the  lower  stream  from  the  delivering  union  3  to  the 
destination  to  be  damaged.  Moreover,  such  a  flow  con- 
trol  apparatus  suffers  from  the  defect  that  the  high  surge 
pressure  generates  a  harsh  noise  (gargle  sound)  which 
prolongs  for  a  long  period  of  time. 

It  is  an  object  of  the  invention  to  provide  a  flow  con- 
trol  apparatus  which  can  eliminate  the  unstable  opera- 
tion  of  a  throttle  spool  performing  the  operation  of  open- 
ing  and  closing  a  variable  throttle,  so  that  a  desired  char- 
acteristic  can  be  surely  obtained. 

This  object  is,  according  to  the  invention,  achieved 
by  the  features  of  claim  1  . 

It  is  a  further  object  of  the  invention  to  provide  a  flow 
control  apparatus  which  has  a  reduced  number  of  parts 
and  can  be  easily  assembled,  thereby  enabling  the  as- 
sembly  process  to  be  standardized. 

A  flow  control  apparatus  according  to  the  invention 
returns  a  part  of  a  fluid  discharged  from  a  pump  to  the 
suction  side  of  the  pump  by  sliding  a  flow  regulating 
spool  (first  spool)  in  a  valve  bore,  and  reduces  inversely 
the  flow  quantity  of  the  delivered  fluid  in  a  range  of  a 
large  discharge  quantity  of  the  pump.  In  the  flow  control 
apparatus,  a  throttle  housing  is  disposed  between  the 
flow  regulating  spool  at  the  innermost  portion  of  the 
valve  bore  and  a  delivering  union  to  form  a  fixed  throttle 
across  which  a  pressure  difference  is  generated  by  a 
pass  of  the  fluid  supplied  from  a  discharge  passage.  A 
fluid  passage  bore  (first  bore)  and  cylinder  bore  (second 
bore)  which  are  communicated  with  a  delivery  chamber 
through  a  respective  throttle  hole  are  formed  in  parallel 
inside  the  throttle  housing.  A  variable  throttle  is  consti- 
tuted  by  the  throttle  holes  one  of  which  is  opened  and 
closed  by  a  throttle  spool  (second  spool)  sliding  in  ac- 
cordance  with  the  pressure  difference  across  the  fixed 
throttle  and  the  other  of  which  has  a  predetermined  ar- 
ea.  The  flow  regulating  spool  is  slid  by  a  pressure  dif- 
ference  generated  across  the  variable  throttle  and  by 
the  pass  of  the  fluid  delivered  to  the  delivery  chamber, 
thereby  distributing  the  fluid  supplied  from  the  discharge 
passage  to  a  circulation  passage  and  the  delivery  cham- 

ber. 
The  fluid  which  has  been  supplied  from  the  dis- 

charge  passage  and  has  passed  the  fixed  throttle  is  di- 
vided  to  enter  into  the  fluid  passage  bore  and  also  into 

5  the  cylinder  bore,  and  then  introduced  into  the  delivery 
chamber  through  the  respective  throttle  hole.  At  this 
time,  only  the  throttle  hole  at  the  side  of  the  cylinder  bore 
is  opened  or  closed  by  the  throttle  spool  fitted  into  the 
cylinder  bore.  This  throttle  hole  and  the  throttle  hole  at 

10  the  side  of  the  fluid  passage  bore  constitutes  the  varia- 
ble  throttle  which  varies  its  area  in  accordance  with  the 
pressure  difference  across  the  fixed  throttle.  That  is,  the 
throttle  spool  is  subjected  to  the  dynamic  pressure 
which  is  caused  not  by  the  whole  of  the  supplied  fluid 

is  but  by  a  part  of  the  supplied  fluid  which  flows  into  the 
cylinder  bore.  This  dynamic  pressure  causes  the  throttle 
spool  to  have  little  chance  of  unstable  operation.  The 
flow  paths  connected  to  the  delivery  chamber  respec- 
tively  through  the  cylinder  bore  and  the  fluid  passage 

20  bore  can  be  constructed  in  a  linear  structure,  whereby 
the  generation  of  a  surge  pressure  owing  to  the  imped- 
ance  of  flow  is  suppressed. 

The  throttle  spool  is  urged  by  a  coil  spring  toward 
the  flow  regulating  spool,  and  a  stopper  is  disposed 

25  which  restricts  the  range  of  the  sliding  movement  of  the 
throttle  spool  toward  the  urging  direction.  An  engaging 
hole  having  a  linear  guide  section  and  a  folded  blind  hole 
section  which  is  connected  to  the  guide  section  is 
formed  on  the  periphery  wall  of  the  throttle  housing  (or 

30  the  stopper).  On  the  other  hand,  an  engaging  projection 
which  is  engaged  with  the  folded  blind  hole  section 
through  the  guide  section  is  disposed  on  the  periphery 
surface  of  the  stopper  (orthe  throttle  housing).  The  stop- 
per  is  pressed  into  the  throttle  housing  against  the  urg- 

35  ing  force  acting  on  the  throttle  spool,  and  then  rotated 
in  the  circumferential  direction,  whereby  the  engaging 
projection  is  caused  to  be  engaged  with  the  engaging 
hole  (folded  blind  hole  section)  by  the  urging  force  acting 
on  the  throttle  spool  and  kept  held  as  it  is  to  be  prevented 

40  from  slipping  off. 
The  above  and  further  objects  and  features  of  the 

invention  will  more  fully  be  apparent  from  the  following 
detailed  description  with  accompanying  drawings. 

45  Fig.  1  is  an  enlarged  sectional  view  illustrating  char- 
acteristic  portions  of  a  conventional  flow  control  ap- 
paratus; 
Fig.  2  is  a  graph  showing  the  characteristic  in  deliv- 
ering  a  hydraulic  fluid  which  is  obtained  by  the  op- 

50  eration  of  a  flow  control  apparatus; 
Fig.  3  is  a  longitudinal  sectional  view  of  a  first  em- 
bodiment  of  the  flow  control  apparatus  of  the  inven- 
tion  which  is  in  the  non-operating  state; 
Fig.  4  is  a  longitudinal  sectional  view  of  the  first  em- 

55  bodiment  of  the  flow  control  apparatus  of  the  inven- 
tion  which  is  in  the  operating  state; 
Fig.  5  is  an  enlarged  sectional  view  of  the  first  em- 
bodiment; 

25 

30 

35 

40 

45 

50 

4 



7 EP  0  514  767  B1 8 

Fig.  6  is  a  front  view  of  a  throttle  housing  of  the  first 
embodiment; 
Fig.  7  is  a  longitudinal  sectional  view  of  a  second 
embodiment  of  the  flow  control  apparatus  of  the  in- 
vention; 
Fig.  8  is  an  enlarged  sectional  view  of  the  second 
embodiment; 
Fig.  9  is  a  front  view  seen  from  line  IX-IX  of  Fig.  8; 
Fig.  1  0(a)  is  a  front  view  seen  from  line  X-X  of  Fig.  8; 
Fig.  1  0(b)  is  a  plan  view  of  a  stopper  of  the  second 
embodiment; 
Fig.  10(c)  is  a  side  elevation  view  of  the  stopper  of 
the  second  embodiment;  and 
Fig.  11  is  a  cross  sectional  view  illustrating  another 
example  of  forming  a  fluid  passage  bore  and  cylin- 
der  bore  of  a  throttle  housing. 

The  invention  will  be  described  with  reference  to  the 
drawings  illustrating  its  embodiments. 

Figs.  3  and  4  are  longitudinal  sectional  views  of  a 
first  embodiment  of  the  flow  control  apparatus  of  the  in- 
vention.  Fig.  3  illustrates  its  non-operating  state,  and 
Fig.  4  its  operating  state. 

In  the  figures,  1  designates  a  valve  bore  which  has 
a  circular  section  and  is  formed  with  a  suitable  depth  in 
the  housing  of  a  hydraulic  pump.  At  the  midway  of  the 
valve  bore  1,  a  discharge  passage  10  communicated 
with  the  discharge  side  of  the  hydraulic  pump  and  a  cir- 
culation  passage  1  1  communicated  with  the  suction  side 
thereof  are  opened  with  separated  by  a  suitable  dis- 
tance  in  the  axial  direction.  The  opening  and  innermost 
sides  of  the  valve  bore  1  are  communicated  with  each 
other  by  a  communicating  passage  12  which  is  formed 
in  parallel  with  the  valve  bore  1  . 

At  the  innermost  position  of  the  valve  bore  1  ,  a  flow 
regulating  spool  2  is  inwardly  fitted  so  as  to  be  slidable 
in  the  axial  direction,  and  a  delivering  union  3  is  thread- 
ably  fixed  to  the  opening  of  the  valve  bore  1  .  A  throttle 
hosing  4  is  disposed  between  the  flow  regulating  spool 
2  and  the  delivering  union  3.  A  supply  chamber  5  into 
which  a  fluid  supplied  from  the  discharge  passage  1  0  is 
introduced  is  formed  between  the  throttle  hosing  4  and 
the  flow  regulating  spool  2,  a  delivery  chamber  6  com- 
municated  with  a  destination  (not  shown)  is  formed  in 
the  delivering  union  3,  and  a  pressure  chamber  7  is 
formed  at  the  innermost  portion  of  the  flow  regulating 
spool  2.  The  pressure  chamber  7  is  communicated  with 
the  delivery  chamber  6  through  the  communicating  pas- 
sage  12. 

Fig.  5  is  an  enlarged  sectional  view  illustrating  the 
vicinity  of  the  throttle  hosing  4,  and  Fig.  6  is  a  front  view 
of  the  throttle  hosing  4  which  is  seen  from  the  flow  reg- 
ulating  spool  2,  i.e.,  from  the  innermost  side  of  the  valve 
bore  1  .  As  shown  in  Fig.  5,  the  throttle  hosing  4  is  in- 
serted  into  the  valve  bore  1  so  as  to  abut  a  step  portion 
1  3  formed  on  the  inner  wall  of  the  valve  bore  1  ,  and  is 
fixedly  sandwiched  through  a  disk  spring  14  between 
the  step  portion  13  and  the  inner  end  face  of  the  deliv- 

ering  union  3  which  is  threadably  fixed  to  the  open  end 
of  the  valve  bore  1  .  The  throttle  hosing  4  faces  the  end 
of  the  discharge  passage  10  which  opens  in  the  valve 
bore  1  ,  so  as  to  constitute  a  fixed  throttle  44  as  described 

5  later.  Inside  the  throttle  housing  4,  a  fluid  passage  bore 
40  and  the  cylinder  bore  41  are  juxtaposed  so  that  their 
axes  are  parallel  to  the  axis  of  the  throttle  hosing  4.  The 
bores  40  and  41  respectively  have  a  depth  of  a  prede- 
termined  value  from  the  inner  end  face  of  the  throttle 

10  housing  4,  and  are  communicated  with  the  supply  cham- 
ber  5  through  their  respective  open  ends,  and  with  the 
delivery  chamber  6  in  the  delivering  union  3  respectively 
through  throttle  holes  42  and  43  which  are  formed  at 
their  bottoms. 

is  As  shown  in  Fig.  6,  a  portion  of  the  innermost  side 
of  the  throttle  housing  4  is  cut  away  in  such  a  manner 
that  the  cut  away  portion  slants  radially  and  inwardly 
from  the  outer  surface  toward  the  inner  end.  The  end  of 
the  discharge  passage  1  0  which  opens  in  the  valve  bore 

20  1  is  communicated  with  the  supply  chamber  5  through 
a  throttle  passage  (fixed  throttle  44)  which  is  formed  be- 
tween  the  cut  away  portion  and  the  step  portion  1  3.  The 
pressure  fluid  supplied  from  the  discharge  passage  10 
flows  at  first  into  the  supply  chamber  5  through  the  fixed 

25  throttle  44,  and  is  then  distributed  to  the  fluid  passage 
bore  40  and  cylinder  bore  41  which  open  in  the  supply 
chamber  5,  and  introduced  into  the  delivery  chamber  6 
through  the  throttle  hole  42  connected  to  the  fluid  pas- 
sage  bore  40  and  the  throttle  hole  43  connected  to  the 

30  cylinder  bore  41  . 
A  cylindrical  throttle  spool  45  is  fitted  slidably  and 

coaxially  in  the  cylinder  bore  41  so  that  the  fluid  intro- 
duced  into  the  cylinder  bore  41  reaches  the  throttle  hole 
43  through  the  inner  cave  of  the  throttle  spool  45.  The 

35  throttle  spool  45  is  urged  toward  the  flow  regulating 
spool  2  by  a  coil  spring  46  interposed  between  the  throt- 
tle  spool  45  and  the  innermost  side  of  the  cylinder  bore 
41.  A  stopper  47  which  restricts  the  sliding  movement 
of  the  throttle  spool  45  in  the  urging  direction  is  engaged 

40  to  the  vicinity  of  the  open  end  of  the  cylinder  bore  41  , 
by  a  circular  clip  50  fitted  to  the  end  portion  of  the  throttle 
housing  4. 

Between  the  stopper  47  and  the  throttle  spool  45, 
formed  is  an  annular  chamber  48  to  which  the  internal 

45  pressure  of  the  discharge  passage  10  is  led  through  a 
pressure-lead  hole  49  penetrating  the  periphery  wall  of 
the  throttle  housing  4.  The  internal  pressure  of  the  an- 
nular  chamber  48  presses  the  throttle  spool  45  in  the 
direction  opposite  to  the  urging  direction  of  the  coil 

so  spring  46,  i.e.,  toward  the  bottom  of  the  cylinder  bore 
41  .  The  sliding  movement  of  the  throttle  spool  45  in  the 
pressing  direction  causes  the  throttle  hole  43  formed  ec- 
centrically  at  the  bottom  of  the  cylinder  bore  41  to  be 
closed. 

55  On  the  other  hand,  the  flow  regulating  spool  2  in- 
serted  into  the  innermost  side  of  the  valve  bore  1  is  abut- 
ted  to  the  edge  of  the  open  end  of  the  cylinder  bore  41 
by  the  resilience  of  a  spring  70  interposed  between  the 

5 
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throttle  spool  2  and  the  bottom  of  the  valve  bore  1  ,  so 
that  the  flow  regulating  spool  2  is  placed  at  the  initial 
position  shown  in  Fig.  3.  When  the  both  end  faces  of  the 
flow  regulating  spool  2  respectively  receives  the  internal 
pressures  of  the  supply  chamber  5  and  pressure  cham- 
ber  7,  the  flow  regulating  spool  2  slides  rightward  in  the 
figure  against  the  resilience  of  the  spring  70.  The  inter- 
nal  pressure  of  the  pressure  chamber  7  is  kept  substan- 
tially  equal  to  that  of  the  delivery  chamber  6  which  is 
communicated  with  the  pressure  chamber  7  through  the 
communicating  passage  12.  The  sliding  movement  of 
the  flow  regulating  spool  2  is  caused  by  the  pressure 
difference  between  the  supply  chamber  5  and  the  pres- 
sure  chamber  7,  so  that  the  circulation  passage  11 
opens  in  the  supply  chamber  5  as  shown  in  Figs.  4  and 
5.  Accordingly,  a  quantity  of  the  pressure  fluid  which  cor- 
responds  to  the  sliding  distance  of  the  flow  regulating 
spool  2  is  returned  to  the  suction  side  of  the  hydraulic 
pump  through  the  circulation  passage  11  without  being 
introduced  into  the  supply  chamber  5. 

The  operation  of  the  thus  configured  first  embodi- 
ment  will  be  described.  The  fluid  discharged  from  the 
hydraulic  pump  flows  from  the  discharge  passage  1  0  in- 
to  the  supply  chamber  5  through  the  fixed  throttle  44. 
Then,  apart  of  the  discharged  fluid  is  introduced  into  the 
delivery  chamber  6  through  the  throttle  hole  42  connect- 
ed  to  the  fluid  passage  bore  40  and  the  throttle  hole  43 
connected  to  the  cylinder  bore  41  ,  and  then  supplied  to 
the  destination  connected  to  the  delivery  chamber  6  via 
the  delivering  union  3.  The  rest  part  of  the  discharged 
fluid  is  introduced  into  the  circulation  passage  11  to  be 
returned  to  the  suction  side  of  the  hydraulic  pump.  In 
this  case,  the  ratios  of  the  quantity  of  the  supplied  fluid 
and  that  of  the  returned  fluid  to  the  whole  quantity  of  the 
fluid  discharged  into  the  supply  chamber  5  are  deter- 
mined  by  the  position  at  which  the  flow  regulating  spool 
2  is  placed  as  a  result  of  its  sliding  movement. 

When  the  internal  pressure  of  the  discharge  pas- 
sage  10  is  P0,  as  shown  in  Fig.  5,  the  internal  pressure 
of  the  supply  chamber  5,  fluid  passage  bore  40  and  cyl- 
inder  bore  41  is  P1  which  is  lower  than  P0  because  of 
the  pressure  drop  owing  to  the  flow  passing  through  the 
fixed  throttle  44,  and  the  internal  pressure  of  the  delivery 
chamber  6  is  P2  which  is  lower  than  P1  because  of  the 
pressure  drop  owing  to  the  flow  passing  through  the 
throttle  holes  42  and  43.  Therefore,  the  flow  regulating 
spool  2  increases  its  sliding  distance  from  the  initial  po- 
sition  as  the  pressure  difference  (P1  -  P2)  between  the 
supply  and  delivery  chambers  5  and  6  increases.  The 
pressure  difference  (P-,  -  P2)  is  generated  by  the  pass 
of  the  pressure  fluid  (which  is  delivered  through  the  de- 
livery  chamber  6)  through  the  throttle  holes  42  and  43. 

In  this  case,  while  the  passage  area  of  the  throttle 
hole  42  at  the  fluid  passage  bore  40  is  constant,  the 
throttle  hole  43  at  the  cylinder  bore  41  is  opened  or 
closed  by  the  sliding  movement  of  the  throttle  spool  45 
in  the  cylinder  bore  41  .  Namely,  the  throttle  holes  42  and 
43  constitute  a  variable  throttle  which  varies  its  throttle 

area  in  accordance  with  the  sliding  movement  of  the 
throttle  spool  45.  On  the  throttle  spool  45,  the  internal 
pressure  P0  of  the  discharge  passage  10  which  is  led 
into  the  annular  chamber  48  through  the  pressure-lead 

5  hole  49  acts  leftward  in  the  figure,  and  also  the  resilience 
of  the  coil  spring  46  and  the  internal  pressure  P1  of  the 
cylinder  bore  41  which  is  kept  substantially  equal  to  that 
of  the  supply  chamber  5  act  rightward.  When  the  pres- 
sure  difference  (P0  -  P-,)  which  is  generated  across  the 

10  fixed  throttle  44  by  the  pass  of  the  whole  part  of  the  fluid 
discharged  from  the  discharge  passage  1  0  exceeds  the 
resilience  force  of  the  coil  spring  46,  the  throttle  spool 
45  begins  to  slide.  In  accordance  with  the  increase  of 
the  sliding  distance,  the  throttle  hole  43  is  closed,  there- 

's  by  decreasing  the  passage  area  of  the  variable  throttle 
consisting  of  the  throttle  hole  43  and  the  throttle  hole  42 
at  the  fluid  passage  bore  40.  It  is  so  designed  that  this 
sliding  movement  of  the  throttle  spool  45  is  started  after 
the  flow  regulating  spool  2  has  begun  to  slide  and  the 

20  area  of  the  circulation  passage  11  which  opens  in  the 
valve  bore  1  has  reached  a  predetermined  value.  Until 
the  throttle  spool  45  begins  to  slide,  therefore,  the  throt- 
tle  area  of  the  variable  throttle  is  kept  constant. 

Accordingly,  during  a  period  in  which  the  hydraulic 
25  pump  discharges  the  fluid  of  a  small  quantity  and  which 

continues  until  the  end  of  the  circulation  passage  11  is 
opened  by  the  sliding  movement  of  the  flow  regulating 
spool  2,  the  whole  part  of  the  fluid  supplied  into  the  throt- 
tle  housing  4  is  introduced  into  the  delivery  chamber  6 

30  through  the  throttle  hole  42  at  the  fluid  passage  bore  40 
and  also  the  throttle  hole  43  at  the  cylinder  bore  41  which 
is  at  the  full  open  state,  and  the  quantity  of  the  fluid  sup- 
plied  from  the  delivery  chamber  6  increases  proportion- 
ally  as  the  revolution  speed  of  the  hydraulic  pump  dis- 

ss  posed  at  the  upper  stream  of  the  discharge  passage  1  0 
increases. 

Then,  during  a  period  in  which  the  pressure  differ- 
ence  (P.,  -  P2)  increases  with  the  increase  of  the  quantity 
of  the  delivered  fluid  and  which  starts  when  the  flow  reg- 

40  ulating  spool  2  begins  to  slide  to  open  the  circulation 
passage  1  1  and  continues  until  the  throttle  spool  45  be- 
gins  to  slide,  the  throttle  area  of  the  variable  throttle 
which  generates  this  pressure  difference  is  kept  con- 
stant.  Therefore,  since  the  sliding  distance  of  the  flow 

45  regulating  spool  2  increases  proportionally  as  the  quan- 
tity  of  the  fluid  delivered  from  the  delivery  chamber  6 
increases  and  the  opening  area  of  the  circulation  pas- 
sage  1  1  increases  correspondingly,  the  increment  of  the 
supplied  fluid  is  offset  by  that  of  the  returned  fluid, 

so  whereby  the  quantity  of  the  fluid  delivered  from  the  de- 
livery  chamber  6  is  kept  substantially  constant. 

During  a  period  in  which  the  quantity  of  the  supplied 
fluid  increases  further  and  the  throttle  spool  45  is  caused 
to  slide  by  the  pressure  difference  (P0  -  P-,)  generated 

55  across  the  fixed  throttle  44  and  which  continues  until  the 
throttle  hole  43  is  completely  closed  as  shown  in  Figs. 
4  and  5,  the  passage  area  of  the  variable  throttle  con- 
sisting  of  the  throttle  hole  43  and  the  throttle  hole  42  at 

6 
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the  fluid  passage  bore  40  decreases  as  the  sliding  dis- 
tance  of  the  throttle  spool  45  increases.  When  the  in- 
creasing  rate  of  the  pressure  difference  (P-,  -  P2)  with 
respect  to  the  increase  of  the  quantity  of  the  introduced 
fluid  to  the  delivery  chamber  6  becomes  greater  as  the 
quantity  of  the  fluid  passing  through  the  fixed  throttle  44 
(i.e.,  the  supplied  fluid)  increases,  and  the  increasing 
rate  of  the  sliding  movement  of  the  flow  regulating  spool 
2  which  varies  in  accordance  with  the  pressure  differ- 
ence  (P.,  -  P2)  exceeds  that  of  the  supplied  fluid,  the 
quantity  of  the  fluid  delivered  to  the  destination  through 
the  delivery  chamber  6  decreases  inversely  as  the 
quantity  of  the  fluid  supplied  to  the  throttle  housing  4  (i. 
e.,  the  number  of  revolution  of  the  hydraulic  pump)  in- 
creases. 

As  a  result  of  the  above-described  operation,  the 
quantity  of  the  fluid  delivered  to  the  destination  through 
the  delivery  chamber  6  varies  as  follows:  in  a  range 
where  the  number  of  revolution  of  the  hydraulic  pump  is 
small,  it  increases  proportionally  with  the  increase  of  the 
number  of  revolution;  in  a  range  where  the  number  of 
revolution  of  the  hydraulic  pump  is  medium,  it  is  kept 
constant  irrespective  of  the  increase  of  the  number  of 
revolution;  and  in  a  range  where  the  number  of  revolu- 
tion  of  the  hydraulic  pump  is  large,  it  decreases  propor- 
tionally  with  the  increase  of  the  number  of  revolution, 
with  the  result  that  the  characteristic  in  delivering  the 
fluid  shown  in  Fig.  2  is  obtained.  As  described  above, 
such  a  characteristic  is  desirable  for  a  system  of  deliv- 
ering  a  hydraulic  fluid  to  a  power  steering  apparatus. 

In  the  above-described  operation,  a  part  of  the 
whole  quantity  of  the  fluid  delivered  through  the  delivery 
chamber  6  passes  through  the  cylinder  bore  41  accom- 
modating  the  throttle  spool  45.  Therefore,  the  dynamic 
pressure  of  the  passing  fluid  causes  the  throttle  spool 
45  to  have  little  chance  of  unstable  operation  and  the 
throttle  hole  43  to  be  surely  opened  or  closed,  resulting 
in  that  the  range  of  the  reduced  quantity  of  the  delivered 
fluid  which  is  shown  in  Fig.  2  can  be  stably  obtained. 

On  the  other  hand,  in  the  above-described  opera- 
tion,  the  pressure  fluid  flows  along  the  fluid  passage 
bore  40  and  cylinder  bore  41  which  are  linearly  struc- 
tured.  Accordingly,  even  when  a  high  viscous  fluid  is 
supplied  in  a  case  of  starting  a  hydraulic  pump  in  a  cold 
district,  for  example,  the  flow  of  the  fluid  is  not  impeded 
so  that  the  generation  of  a  surge  pressure  caused  by 
the  impedance  of  flow  is  suppressed.  This  can  prevent 
the  hydraulic  pump  at  the  upper  stream  side  and  the  pip- 
ing  system  from  the  delivering  union  3  to  the  destination 
from  being  damaged,  and  a  harsh  noise  from  being  gen- 
erated. 

In  the  above-described  first  embodiment,  the  stop- 
per  47  is  fixed  by  the  circular  clip  50  fitted  to  the  throttle 
housing  4.  Alternatively,  the  stopper  47  may  be  fixed  by 
a  pin  which  crosses  the  cylinder  bore  41  .  However,  the 
configuration  in  which  the  stopper  47  is  fixed  by  the  cir- 
cular  clip  50  or  pin  requires  the  operation  of  fitting  the 
circular  clip  50  or  inserting  the  pin.  This  arises  problems 

in  that  the  configuration  is  difficult  to  assemble  and  that 
a  skilled  person  is  necessary  to  effectively  and  accu- 
rately  perform  this  operation,  and  this  configuration  re- 
mains  to  be  improved.  An  example  of  a  flow  control  ap- 

5  paratus  which  can  settle  these  problems,  which  has  a 
reduced  number  of  parts  and  which  can  be  easily  as- 
sembled  so  as  to  standardize  the  assembly  process  is 
described  below  as  the  second  embodiment. 

Fig.  7  is  a  longitudinal  sectional  view  illustrating  the 
10  second  embodiment  in  the  operating  state,  and  Fig.  8  is 

an  enlarged  sectional  view  of  the  vicinity  of  the  throttle 
housing  4.  In  Figs.  7  and  8,  the  same  components  as 
those  in  the  first  embodiment  are  designated  by  the 
same  reference  numerals,  and  their  descriptions  are 

is  omitted.  In  the  second  embodiment,  the  fixing  of  the 
stopper  47  is  performed  in  a  manner  different  than  that 
in  the  first  embodiment  and  namely  by  fitting  the  stopper 
47  into  the  throttle  housing  4  as  described  below.  Fig.  9 
is  a  front  view  seen  from  line  IX-IX  of  Fig.  8,  Fig.  10(a) 

20  is  a  front  view  seen  from  line  X-X  of  Fig.  8,  Fig.  1  0(b)  is 
an  enlarged  plan  view  of  the  stopper  47,  and  Fig.  1  0(c) 
is  an  enlarged  side  elevation  view  of  the  stopper  47. 

As  shown  in  Figs.  10(b)  and  10(c),  the  stopper  47 
is  formed  into  a  short  cylinder  having  the  outer  diameter 

25  which  is  substantially  equal  to  the  inner  diameter  of  the 
inner  end  portion  of  the  throttle  housing  4.  The  inner  di- 
ameter  of  the  stopper  47  at  one  end  portion  is  smaller 
than  that  at  the  other  end  portion.  On  the  outer  surface, 
formed  are  two  engaging  projections  47a  and  47b  which 

30  are  separated  from  each  other  by  about  180  degree 
along  the  circumferential  direction.  On  the  other  hand, 
on  the  peripheral  wall  in  the  inner  end  portion  of  the 
throttle  housing  4  into  which  the  stopper  47  is  to  be  fitted, 
formed  are  two  engaging  holes  60  which  are  separated 

35  from  each  other  by  about  1  80  degree  along  the  circum- 
ferential  direction.  Each  of  the  engaging  holes  60  has  a 
guide  section  61  which  linearly  elongates  toward  the 
outer  end  portion  in  parallel  with  the  axis  of  the  throttle 
housing  4,  and  a  folded  blind  hole  62  which  is  bent  from 

40  the  end  of  the  guide  section  61  by  a  degree  more  than 
90  degree  and  in  a  direction  substantially  same  as  the 
circumferential  direction. 

The  two  engaging  projections  47a  and  47b  of  the 
stopper  47  which  are  respectively  formed  at  the  two  po- 

45  sitions  in  the  circumferential  direction  are  forcedly  in- 
serted  against  the  expansion  pressure  force  of  the  coil 
spring  46  into  the  guide  sections  61  of  the  engaging 
holes  60  until  they  reach  the  innermost  end  of  the  guide 
sections  61  .  Thereafter,  the  stopper  47  is  rotated  in  the 

so  cylinder  bore  41  about  its  axis,  and  the  two  engaging 
projections  47a  and  47b  are  guided  into  the  folded  blind 
holes  62  of  the  engaging  holes  60,  and  then  returned  to 
enter  the  folded  blind  holes  62  by  the  expansion  pres- 
sure  force  of  the  coil  spring  46,  thereby  preventing  the 

55  stopper  47  from  slipping  off. 
An  example  of  the  procedure  of  assembling  the 

throttle  housing  4  in  the  second  embodiment  will  be  de- 
scribed.  At  first,  the  coil  spring  46  is  fitted  on  the  outer 

7 
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periphery  of  the  throttle  spool  45,  and,  while  the  stopper 
47  is  fitted  on  one  end  portion  of  the  throttle  spool  45, 
the  other  end  portion  of  the  throttle  spool  45  is  fitted  into 
the  cylinder  bore  41  of  the  throttle  housing  4.  Thereafter, 
the  two  engaging  projections  47a  and  47b  of  the  stopper 
47  are  made  opposed  to  the  engaging  holes  60  of  the 
throttle  housing  4,  and  forcedly  inserted  against  the  ex- 
pansion  pressure  force  of  the  coil  spring  46  into  the  in- 
nermost  ends  of  the  guide  sections  61,  and  then  the 
stopper  47  is  rotated  about  its  axis.  This  causes  the  two 
engaging  projections  47a  and  47b  of  the  stopper  47  to 
be  guided  into  the  folded  blind  holes  62,  and  when  re- 
leasing  the  stopper  47  from  the  pressing  force  they  are 
pressed  into  the  folded  blind  holes  62  by  the  expansion 
pressure  force  of  the  coil  spring  46,  so  that  the  stopper 
47  engages  with  the  throttle  housing  4.  The  thus  assem- 
bled  throttle  housing  4  and  the  disk  spring  14  are  fitted 
into  the  forward  end  portion  of  the  delivering  union  3 
which  in  turn  is  attached  to  the  housing  of  the  hydraulic 
pump. 

The  operation  of  the  flow  regulating  spool  2,  that  of 
the  throttle  spool  45,  and  the  flow  operation  of  the  hy- 
draulic  fluid  which  is  based  on  the  operations  of  the 
spools  2  and  45  in  the  second  embodiment  are  the  same 
as  those  in  the  first  embodiment,  and  therefore  their  de- 
scriptions  are  omitted. 

As  described  above,  in  the  second  embodiment,  un- 
like  the  first  embodiment,  the  stopper  47  can  be  easily 
fixed  without  using  a  circular  clip.  According  to  the  sec- 
ond  embodiment,  hence,  the  number  of  parts  can  be  re- 
duced,  and  the  assembly  process  can  be  simplified  and 
standardized  so  that,  even  when  persons  of  different 
skills  are  engaged  in  the  assembly  process,  there  ap- 
pears  no  personal  error  in  assembly  efficiency  and  as- 
sembly  accuracy. 

In  the  above-described  embodiment,  the  stopper  47 
is  provided  with  the  two  engaging  projections  47a  and 
47b,  and  the  throttle  housing  4  with  the  engaging  holes 
60.  In  contrast  to  this,  the  stopper  47  may  be  provided 
with  two  engaging  holes  each  consisting  of  a  guide  sec- 
tion  and  a  folded  blind  hole,  and  the  throttle  housing  4 
with  two  engaging  projections.  This  alternative  configu- 
ration  can  achieve  the  same  effects  as  the  above-de- 
scribed  embodiment.  Although  the  configuration  having 
two  engaging  projections  and  two  engaging  holes  has 
been  described,  the  number  of  these  components  is  not 
restricted  to  two. 

It  is  sufficient  for  the  fluid  passage  bore  40  to  func- 
tion  as  a  fluid  passage  for  hydraulic  fluid.  As  shown  in 
the  sectional  view  of  Fig.  11  ,  therefore,  the  fluid  passage 
bore  40  may  be  formed  as  follows:  at  first,  the  position 
of  forming  the  cylinder  bore  41  having  a  circular  section 
is  determined  in  the  axial  section  of  the  throttle  housing 
4,  and  the  fluid  passage  bore  40  is  formed  over  a  sub- 
stantially  entire  portion  of  the  remaining  portion.  This  en- 
sures  that  a  passage  area  as  large  as  possible  can  be 
obtained  in  the  restricted  axial  section  of  the  throttle 
housing  4,  i.e.,  the  restricted  axial  section  inside  the 

valve  bore  1  ,  and  therefore  is  effective  in  reduction  of 
the  dynamic  pressure  acting  on  the  throttle  spool  45,  in 
preventing  the  surge  pressure  caused  by  the  imped- 
ance  of  flow  from  occurring,  and  in  miniaturization  of  the 

5  whole  size  of  the  flow  control  apparatus. 
The  disk  spring  14  interposed  between  the  throttle 

housing  4  and  the  delivering  union  3  performs  the  func- 
tion  of  surely  putting  the  throttle  housing  4  into  the  sand- 
wiched  state  by  the  use  of  its  resilience,  and  may  be 

10  replaced  with  another  elastic  body.  In  a  case  that  an  O 
ring  is  used  as  this  elastic  body,  an  additional  advantage 
can  be  achieved  that  the  leakage  path  to  the  delivery 
chamber  6  via  the  fitting  portion  of  the  throttle  housing 
4  in  the  delivering  union  3  is  interrupted  by  the  sealing 

is  effect  of  the  O  ring,  thereby  reducing  the  internal  leak- 
age. 

Embodiments  in  which  the  flow  control  apparatus 
of  the  invention  is  applied  to  a  hydraulic  pump  function- 
ing  as  a  generating  source  of  the  hydraulic  fluid  for  a 

20  power  steering  apparatus  have  been  described  above. 
The  application  of  the  flow  control  apparatus  of  the  in- 
vention  is  not  limited  to  this,  and  it  is  obvious  to  those 
skilled  in  the  art  that  the  flow  control  apparatus  of  the 
invention  can  be  applied  to  all  kinds  of  fluid  delivery  sys- 

25  terns. 
As  this  invention  may  be  embodied  in  several  forms; 

the  present  embodiment  is  therefore  illustrative  and  not 
restrictive,  since  the  scope  of  the  invention  is  defined  by 
the  appended  claims  rather  than  by  the  description  pre- 

30  ceding  them,  and  all  changes  that  fall  within  metes  and 
bounds  of  the  claims  are  therefore  intended  to  be  em- 
braced  by  the  claims. 

35  Claims 

1  .  A  flow  control  apparatus  comprising: 

a  valve  bore  (1)  having  at  its  midway  a  dis- 
40  charge  passage  (10)  communicated  with  a  dis- 

charge  side  of  a  pump,  and  a  circulation  pas- 
sage  (11)  communicated  with  a  suction  side  of 
said  pump,  said  discharge  passage  (10)  and 
circulation  passage  (11)  being  separated  from 

45  each  other  by  a  suitable  distance, 

a  delivering  union  (3)  threadably  fixed  to  an 
open  end  of  said  valve  bore  (1), 

50  a  delivery  chamber  (6)  formed  in  said  delivering 
union  (3)  and  communicated  with  a  predeter- 
mined  destination, 

a  fixed  throttle  (44)  formed  in  said  valve  bore 
55  (1),  a  pressure  difference  being  generated 

across  said  fixed  throttle  (44)  by  passing  a  fluid 
introduced  from  said  discharge  passage  (10) 
through  said  fixed  throttle  (44), 
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a  variable  throttle  formed  in  said  valve  bore  (1  ), 
said  variable  throttle  changing  the  throttle  area 
in  accordance  with  the  pressure  difference  be- 
ing  generated  across  said  fixed  throttle  (44),  a 
pressure  difference  being  generated  across  the  s 
front  and  rear  portions  of  said  variable  throttle 
by  passing  a  fluid  to  be  delivered  to  said  deliv- 
ery  chamber  (6)  through  said  variable  throttle, 

a  first  spool  (2),  which  slides  in  said  valve  bore  10 
(1)  in  accordance  with  the  pressure  difference 
generated  across  said  variable  throttle,  to  con- 
trol  the  opening  of  an  open  end  of  said  circula- 
tion  passage  (11),  thereby  distributing  the  fluid 
introduced  from  said  discharge  passage  (1  0)  to  15 
said  circulation  passage  (11)  and  said  delivery 
chamber  (6), 

a  throttle  housing  (4)  formed  in  said  valve  bore 
(1  )  and  between  said  first  spool  (2)  and  said  de-  20 
livering  union  (3),  said  throttle  housing  (4)  form- 
ing  said  fixed  throttle  (44)  at  a  location  facing 
an  open  end  of  said  discharge  passage  (10), 

first  and  second  bores  (40,41)  which  are  25 
formed  in  said  valve  bore  (1  )  and  in  parallel,  the 
axes  of  said  first  and  second  bores  (40,41) 
elongating  parallel  with  the  axis  of  said  valve 
bore  (1),  said  first  and  second  bores  (40,41) 
communicating  with  said  delivery  chamber  (6)  30 
through  a  respective  throttle  hole  to  lead  a  fluid 
introduced  through  said  fixed  throttle  (44)  to 
said  delivery  chamber  (6),  and 

a  second  spool  (45)  which  receives  the  pres-  35 
sure  difference  generated  across  said  fixed 
throttle  (44)  to  slide  in  said  second  bore  (41), 

said  variable  throttle  being  constituted  by  the 
throttle  hole  (43)  of  said  second  bore  (41  )  which  40 
is  opened  and  closed  by  the  sliding  movement 
of  said  second  spool  (45),  and  the  throttle  hole 
(42)  of  said  first  bore  (40)  which  has  a  prede- 
termined  area. 

45 
2.  A  flow  control  apparatus  according  to  claim  1  ,  fur- 

ther  comprising: 

a  coil  spring  (46)  interposed  between  said  sec- 
ond  spool  (45)  and  said  second  bore  (41)  and  so 
for  urging  said  second  spool  (45)  toward  said 
first  spool  (2),  and 

a  stopper  (47)  disposed  at  an  end  portion  of 
said  throttle  housing  (4)  and  for  restricting  the  55 
range  of  the  sliding  movement  of  said  second 
spool  (45)  which  is  caused  by  the  urging  force 
of  said  coil  spring  (46). 

3.  A  flow  control  apparatus  according  to  claim  2,  fur- 
ther  comprising  an  annular  chamber  (48)  formed 
between  said  second  spool  (45)  and  said  stopper 
(47)  and  communicated  with  said  discharge  pas- 
sage  (10),  the  internal  pressure  of  said  discharge 
passage  (10)  being  led  into  said  annular  chamber 
(48)  . 

4.  A  flow  control  apparatus  according  to  claim  3, 
wherein,  when  the  pressure  difference  generated 
across  said  fixed  throttle  (44)  exceeds  the  urging 
force  of  said  coil  spring  (46),  said  second  spool  (45) 
begins  to  slide. 

5.  A  flow  control  apparatus  according  to  claim  2,  fur- 
ther  comprising: 

an  engaging  projection  (47a)  disposed  on  one 
of  the  periphery  walls  of  said  throttle  housing 
(4)  and  that  of  said  stopper  (47),  and 

an  engaging  hole  (60)  disposed  on  the  other  of 
the  periphery  walls  of  said  throttle  housing  (4) 
and  that  of  said  stopper  (47)  and  engaged  with 
said  engaging  projection  (47a). 

6.  A  flow  control  apparatus  according  to  claim  5, 
wherein  said  engaging  hole  (60)  consists  of  a  guide 
section  (61  )  which  is  substantially  linear,  and  a  fold- 
ed  blind  hole  section  (62)  which  is  folded  to  com- 
municate  with  said  guide  section  (61),  said  engag- 
ing  projection  (47a)  being  engaged  with  said  folded 
blind  hole  section  (62)  by  the  urging  force  acting  on 
said  second  spool  (45),  thereby  attaching  said  stop- 
per  (47)  to  said  throttle  housing  (4). 

7.  A  flow  control  apparatus  according  to  one  of  claims 
1-6,  wherein  said  throttle  housing  (4)  is  fixedly  sand- 
wiched  between  a  step  portion  formed  in  said  valve 
bore  (1  )  and  an  end  face  of  said  delivering  union  (3) 
through  an  elastic  body  (14). 

8.  A  flow  control  apparatus  according  to  claim  7, 
wherein  said  elastic  body  (1  4)  is  a  disk  spring  or  CD- 
ring. 

9.  A  flow  control  apparatus  according  to  one  of  claims 
1  -8,  further  comprising  a  supply  chamber  (5)  which 
is  formed  between  said  throttle  housing  (4)  and  said 
first  spool  (2)  and  into  which  a  fluid  is  introduced 
from  said  discharge  passage  (10)  through  said  fixed 
throttle  (44). 

1  0.  A  flow  control  apparatus  according  to  one  of  claims 
1-9,  further  comprising: 

a  coil  spring  (46)  for  urging  said  second  spool 
(45)  toward  said  first  spool  (2), 

9 
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a  stopper  (47)  disposed  at  said  throttle  housing 
(4)  for  restricting  the  range  of  the  sliding  move- 
ment  of  said  second  spool  (45)  which  is  caused 
by  the  urging  force  of  said  coil  spring  (46), 

5 
an  engaging  projection  (47a)  disposed  on  one 
of  the  periphery  walls  of  said  throttle  housing 
(4)  and  that  of  said  stopper  (47),  and 

an  engaging  hole  (60)  disposed  on  the  other  of  10 
the  periphery  walls  of  said  throttle  housing  (4) 
and  that  of  said  stopper  (47)  and  engaged  with 
said  engaging  projection  (47a), 

said  engaging  projection  (47a)  being  engaged  15 
with  said  engaging  hole  (60)  by  the  urging  force 
acting  on  said  second  spool  (45),  thereby  at- 
taching  said  stopper  (47)  to  said  throttle  hous- 
ing  (4). 

20 
11.  A  flow  control  apparatus  according  to  claim  10, 

wherein  said  engaging  hole  (40)  consists  of  a  guide 
section  (61  )  which  is  substantially  linear,  and  a  fold- 
ed  blind  hole  section  (62)  which  is  folded  to  com- 
municate  with  said  guide  section  and  with  which  25 
said  engaging  projection  (47a)  is  engaged. 

12.  A  flow  control  apparatus  according  to  claim  10, 
wherein  said  apparatus  comprises  two  of  said  en- 
gaging  projections  (47a)  which  are  disposed  on  one  30 
of  the  periphery  walls  of  said  throttle  housing  (4)  and 
that  of  said  stopper  (47),  and  separated  from  each 
other  by  about  1  80  degrees. 

35 
Patentanspriiche 

1.  DurchfluBregelvorrichtung  mit: 

einer  Ventilbohrung  (1),  die  in  ihrer  Mitte  einen  40 
mit  der  Ausgabeseite  einer  Pumpe  verbunde- 
nen  AuslaBdurchgang  (10)  und  einen  mit  der 
Ansaugseite  der  Pumpe  verbundenen  Zirkula- 
tionsdurchgang  (11)  aufweist,  wobei  der  Aus- 
laBdurchgang  (10)  und  der  Zirkulationsdurch-  45 
gang  (1  1  )  voneinander  durch  einen  geeigneten 
Abstand  getrennt  sind, 

einem  AusgabeanschluB  (3),  deran  ein  offenes 
Ende  der  Ventilbohrung  (1)  angeschraubt  ist,  so 

einer  in  dem  AusgabeanschluB  (3)  ausgebilde- 
ten  und  mit  einem  vorbestimmten  Ziel  verbun- 
denen  Ausgabekammer  (6), 

55 
einer  in  der  Ventilbohrung  (1  )  ausgebildeten  fe- 
sten  Drossel  (44),  iiber  die  eine  Druckdifferenz 
erzeugt  wird,  indem  ein  Fluid  von  dem 

AuslaBdurchgang  (10)  durch  die  teste  Drossel 
(44)  geleitet  wird, 

einer  in  der  Ventilbohrung  (1  )  ausgebildeten  va- 
riablen  Drossel,  die  die  Drosselflache  entspre- 
chend  der  iiber  die  teste  Drossel  (44)  erzeug- 
ten  Druckdifferenz  verandert,  wobei  eine 
Druckdifferenz  iiber  den  vorderen  und  den  hin- 
teren  Bereich  der  variablen  Drossel  erzeugt 
wird,  indem  ein  an  die  AuslaBkammer  (6)  aus- 
zugebendes  Fluid  durch  die  variable  Drossel 
geleitet  wird, 

einem  ersten  Ventilkorper  (2),  der  in  der  Ventil- 
bohrung  (1  )  entsprechend  der  fiber  die  variable 
Drossel  erzeugten  Druckdifferenz  gleitend  ver- 
schiebbar  ist,  urn  die  Offnung  eines  offenen  En- 
des  des  Zirkulationsdurchgangs  (1  1  )  zu  regeln, 
wodurch  das  von  dem  AuslaBdurchgang  (10) 
eingeleitete  Fluid  an  den  Zirkulationsdurch- 
gang  (11)  und  die  Ausgabekammer  (6)  verteilt 
wird, 

einem  in  der  Ventilbohrung  (1)  und  zwischen 
dem  ersten  Ventilkorper  (2)  und  dem  Ausgabe- 
anschluB  (3)  ausgebildeten  Drosselgehause 
(4),  das  die  teste  Drossel  (44)  an  einer  Stelle 
bildet,  die  einem  offenen  Ende  des 
AuslaBdurchgangs  (10)  zugewandt  ist, 

einer  ersten  und  einer  zweiten  Bohrung  (40, 
41),  die  in  der  Ventilbohrung  (1)  und  parallel 
ausgebildet  sind,  wobei  sich  die  erste  und  die 
zweite  Bohrung  (40,  41)  parallel  zur  Achse  der 
Ventilbohrung  (1)  in  Langsrichtung  erstrecken, 
wobei  die  erste  und  die  zweite  Bohrung  (40,  41  ) 
mit  der  Ausgabekammer  (6)  iiber  ein  jeweiliges 
Drosselloch  verbunden  sind,  urn  ein  durch  die 
teste  Drossel  (44)  eingeleitetes  Fluid  an  die 
Ausgabekammer  (6)  zu  leiten,  und 

einem  zweiten  Ventilkorper  (45),  der  die  iiber 
die  teste  Drossel  (44)  erzeugte  Druckdifferenz 
aufnimmt,  urn  sich  in  der  zweiten  Bohrung  (41  ) 
gleitend  zu  verschieben, 

wobei  die  variable  Drossel  durch  das  Drossel- 
loch  (43)  der  zweiten  Bohrung  (41),  die  durch 
die  Gleitbewegung  des  zweiten  Ventilkorpers 
(45)  geoffnet  und  geschlossen  wird,  und  das 
Drosselloch  (42)  der  ersten  Bohrung  (40)  gebil- 
det  ist,  das  eine  vorbestimmte  Flache  aufweist. 

2.  DurchfluBregelvorrichtung  nach  Anspruch  1  ,  ferner 
mit: 

einer  zwischen  dem  zweiten  Ventilkorper  (45) 
und  der  zweiten  Bohrung  (41)  angeordneten 
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Schraubenfeder  (46)  zum  Drucken  des  zweiten 
Ventilkorpers  (45)  in  Richtung  auf  den  ersten 
Ventilkorper  (2),  und 

einem  an  einem  Endbereich  des  Drosselge- 
hauses  (4)  angeordneten  Anschlag  (47)  zum 
Begrenzen  des  Bereichs  der  Gleitbewegung 
des  zweiten  Ventilkorpers  (45),  welche  durch 
die  Druckkraft  der  Schraubenfeder  (46)  verur- 
sacht  ist. 

3.  DurchfluBregelvorrichtung  nach  Anspruch  2,  ferner 
mit  einer  zwischen  dem  zweiten  Ventilkorper  (45) 
und  dem  Anschlag  (47)  ausgebildeten  Ringkammer 
(48),  die  mit  dem  AuslaBdurchgang  (10)  verbunden 
ist,  wobei  der  Innendruck  des  AuslaBdurchgangs 
(10)  in  die  Ringkammer  (48)  geleitet  wird. 

4.  DurchfluBregelvorrichtung  nach  Anspruch  3,  bei 
der,  wenn  die  fiber  die  teste  Drossel  (44)  erzeugte 
Druckdifferenz  die  Druckkraft  der  Schraubenfeder 
(46)  iibersteigt,  der  zweite  Ventilkorper  (45)  be- 
ginnt,  sich  gleitend  zu  verschieben. 

5.  DurchfluBregelvorrichtung  nach  Anspruch  2,  ferner 
mit: 

einem  an  einer  der  Umfangswande  des  Dros- 
selgehauses  (4)  und  derjenigen  des  Anschlags 
(47)  angeordneten  Eingriffsvorsprung  (47a), 
und 

einem  in  der  anderen  der  Umfangswande  des 
Drosselgehauses  (4)  und  derjenigen  des  An- 
schlags  (47)  angeordneten  Eingriffsloch  (60), 
das  in  Eingriff  mit  dem  Eingriffsvorsprung  (47a) 
steht. 

6.  DurchfluBregelvorrichtung  nach  Anspruch  5,  bei 
der  das  Eingriffsloch  (60)  aus  einem  Fiihrungsab- 
schnitt  (61),  der  im  wesentlichen  linear  ist,  und  ei- 
nem  abgewinkelten  Sacklochabschnitt  (62)  be- 
steht,  der  zur  Herstellung  einer  Verbindung  mit  dem 
Fiihrungsabschnitt  (61)  abgewinkelt  ist,  wobei  der 
Eingriffsvorsprung  (47a)  durch  die  auf  den  zweiten 
Ventilkorper  (45)  wirkende  Druckkraft  in  Eingriff  mit 
dem  abgewinkelten  Sacklochabschnitt  (62)  ge- 
bracht  ist,  wodurch  der  Anschlag  (47)  an  dem  Dros- 
selgehause  (4)  angebracht  ist. 

7.  DurchfluBregelvorrichtung  nach  einem  der  Ansprii- 
che  1-6,  bei  der  das  Drosselgehause  (4)  test  zwi- 
schen  einem  in  der  Ventilbohrung  (1  )  ausgebildeten 
Stufenbereich  und  einer  Stirnflache  des  Ausgabe- 
anschlusses  (3)  iiber  einen  elastischen  Korper  (14) 
eingespannt  ist. 

8.  DurchfluBregelvorrichtung  nach  Anspruch  7,  bei 

der  der  elastische  Korper  (14)  eine  Scheibenfeder 
oder  ein  O-Ring  ist. 

9.  DurchfluBregelvorrichtung  nach  einem  der  Ansprii- 
5  che  1-8,  ferner  mit  einer  Versorgungskammer  (5), 

die  zwischen  dem  Drosselgehause  (4)  und  dem  er- 
sten  Ventilkorper  (2)  ausgebildet  ist  und  in  die  ein 
Fluid  aus  dem  AuslaBdurchgang  (10)  durch  die  te- 
ste  Drossel  (44)  geleitet  wird. 

10 
10.  DurchfluBregelvorrichtung  nach  einem  der  Ansprii- 

che  1-9,  ferner  mit: 

einer  Schraubenfeder  (46)  zum  Drucken  des 
is  zweiten  Ventilkorpers  (45)  in  Richtung  auf  den 

ersten  Ventilkorper  (2), 

einem  an  dem  Drosselgehause  (4)  vorgesehe- 
nen  Anschlag  (47)  zum  Begrenzen  des  Be- 

20  reichs  der  Gleitbewegung  des  zweiten  Ventil- 
korpers  (45),  die  durch  die  Druckkraft  der 
Schraubenfeder  (46)  verursacht  ist, 

einem  Eingriffsvorsprung  (47a)  an  einer  der 
25  Umfangswande  des  Drosselgehauses  (4)  und 

derjenigen  des  Anschlags  (47),  und 

einem  in  der  anderen  der  Umfangswande  des 
Drosselgehauses  (4)  und  derjenigen  des  An- 

30  schlags  (47)  angeordneten  Eingriffsloch  (60), 
das  in  Eingriff  mit  dem  Eingriffsvorsprung  (47a) 
ist, 

wobei  der  Eingriffsvorsprung  (47a)  durch  die 
35  auf  den  zweiten  Ventilkorper  (45)  wirkende 

Druckraft  in  Eingriff  mit  dem  Eingriffsloch  (60) 
gebracht  ist,  wodurch  der  Anschlag  (47)  mit 
dem  Drosselgehause  (4)  verbunden  ist. 

40  11.  DurchfluBregelvorrichtung  nach  Anspruch  10,  bei 
der  das  Eingriffsloch  (60)  aus  einem  Fiihrungsab- 
schnitt  (61),  der  im  wesentlichen  linear  ist,  und  ei- 
nem  abgewinkelten  Sacklochabschnitt  (62)  be- 
steht,  der  zur  Herstellung  einer  Verbindung  mit  dem 

45  Fiihrungsabschnitt  abgewinkelt  ist  und  mit  dem  der 
Eingriffsvorsprung  (47a)  in  Eingriff  ist. 

12.  DurchfluBregelvorrichtung  nach  Anspruch  10,  bei 
der  die  Vorrichtung  zwei  der  Eingriffsvorspriinge 

so  (47a)  aufweist,  die  an  einer  der  Umfangswande  des 
Drosselgehauses  (4)  und  derjenigen  des  An- 
schlags  (47)  angeordnet  und  zueinander  urn  unge- 
fahr  180°  versetzt  sind. 
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un  alesage  de  soupape  (1)  qui  comporte,  en 
son  milieu,  un  passage  de  refoulement  (10)  en 
communication  avec  un  refoulement  d'une 
pompe,  et  un  passage  de  circulation  (11)  en 
communication  avec  une  aspiration  de  ladite  s 
pompe,  ledit  passage  de  refoulement  (1  0)  et  le- 
dit  passage  de  circulation  (11)  etant  separes 
I'un  de  I'autre  par  une  distance  appropriee, 
un  raccord  de  distribution  (3)  fixe  par  vissage  a 
une  extremite  ouverte  dudit  alesage  de  soupa-  10 
pe(1),  2. 
une  chambre  de  distribution  (6)  definie  dans  le 
dit  raccord  de  distribution  (3)  et  en  communica- 
tion  avec  une  destination  predeterminee, 
un  etranglement  fixe  (44)  forme  dans  ledit  ale-  15 
sage  de  soupape  (1),  une  difference  de  pres- 
sion  etant  creee  a  travers  ledit  etranglement 
fixe  (44)  par  passage  d'un  fluide  venant  dudit 
passage  de  refoulement  (10)  a  travers  ledit 
etranglement  fixe  (44),  20 
un  etranglement  variable  forme  dans  ledit  ale- 
sage  de  soupape  (1  ),  la  section  d'etranglement 
dudit  etranglement  variable  variant  en  fonction 
de  la  difference  de  pression  creee  a  travers  le-  3. 
dit  etranglement  fixe  (44),  et  une  difference  de  25 
pression  etant  engendree  entre  les  cote  avant 
et  arriere  dudit  etranglement  variable  par  pas- 
sage  d'un  fluide  a  distribuer  vers  ladite  cham- 
bre  de  distribution  (6)  a  travers  ledit  etrangle- 
ment  variable,  30 
un  premier  tiroir  (2),  qui  coulisse  dans  ledit  ale- 
sage  de  soupape  (1  )  en  fonction  de  la  differen-  4. 
ce  de  pression  creee  a  travers  ledit  etrangle- 
ment  variable,  de  maniere  a  commander 
I'ouverture  d'une  extremite  ouverte  du  dit  pas-  35 
sage  de  circulation  (1  1  )  afin  de  repartir  le  fluide 
provenant  dudit  passage  de  refoulement  (10) 
vers  ledit  passage  de  circulation  (1  1  )  et  vers  la- 
dite  chambre  de  distribution  (6),  5. 
un  bloc  d'etranglement  (4)  place  dans  ledit  ale-  40 
sage  de  soupape  (1  )  et  entre  ledit  premier  tiroir 
(2)  et  ledit  raccord  de  distribution  (3),  ledit  bloc 
d'etranglement  (4)  definissant  ledit  etrangle- 
ment  fixe  (44)  a  une  position  en  regard  d'une 
extremite  ouverte  dudit  passage  de  refoule-  45 
ment  (10), 
un  premier  et  un  deuxieme  alesages  (40,41) 
qui  sont  formes  dans  ledit  alesage  de  soupape 
(1)  et  en  parallele,  les  axes  desdits  premier  et 
deuxieme  alesages  (40,41  )  s'etendant  paralle-  so 
lement  a  I'axe  dudit  alesage  de  soupape  (1),  6. 
lesdits  premier  et  deuxieme  alesages  (40,41) 
etant  en  communication  avec  ladite  chambre 
de  distribution  (6)  par  I'intermediaire  d'un  trou 
d'etranglement  respectif,  pour  diriger  un  fluide,  55 
introduit  par  ledit  etranglement  fixe  (44),  vers 
ladite  chambre  de  distribution  (6),  et 
un  deuxieme  tiroir  (45)  qui  est  expose  a  la  dif- 
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ference  de  pression  creee  a  travers  ledit  etran- 
glement  fixe  (44),  de  maniere  a  coulisser  dans 
ledit  deuxieme  alesage  (41), 
ledit  etranglement  variable  etant  constitue  par 
le  trou  d'etranglement  (43)  dudit  deuxieme  ale- 
sage  (41  ),qui  est  ouvert  et  ferme  par  le  mouve- 
ment  coulissant  dudit  deuxieme  tiroir  (45),  et 
par  le  trou  d'etranglement  (42)  dudit  premier 
alesage  (40)  qui  a  une  section  predeterminee. 

Appareil  de  regulation  de  debit  suivant  la  revendi- 
cation  1  ,  comprenant  en  outre  : 

un  ressort  helicoi'dal  (46)  interpose  entre  ledit 
deuxieme  tiroir  (45)  et  ledit  deuxieme  alesage 
(41  )  pour  pousser  ledit  deuxieme  tiroir  (45)  vers 
ledit  premier  tiroir  (2),  et 
une  piece  de  butee  (47)  disposee  a  une  partie 
d'extremite  dudit  bloc  d'etranglement  (4)  pour 
limiter  la  plage  du  mouvement  coulissant  dudit 
deuxieme  tiroir  (45)  qui  est  engendre  par  la  for- 
ce  de  poussee  dudit  ressort  helicoi'dal  (46). 

Appareil  de  regulation  de  debit  suivant  la  revendi- 
cation  2,  comprenant  en  outre  une  chambre  annu- 
lare  (48)  definie  entre  ledit  deuxieme  tiroir  (45)  et 
ladite  piece  de  butee  (47)  et  en  communication 
avec  ledit  passage  de  refoulement  (10),  la  pression 
interieure  dudit  passage  de  refoulement  (10)  etant 
conduite  a  ladite  chambre  annulaire  (48). 

Appareil  de  regulation  de  debit  suivant  la  revendi- 
cation  3,  dans  lequel,  lorsque  la  difference  de  pres- 
sion  creee  a  travers  ledit  etranglement  fixe  (44)  de- 
passe  la  force  de  poussee  dudit  ressort  helicoidal 
(46),  ledit  deuxieme  tiroir  (45)  commence  a  coulis- 
ser. 

Appareil  de  regulation  de  debit  suivant  la  revendi- 
cation  2,  comprenant  en  outre  : 

une  saillie  d'enclenchement  (47a)  prevue  sur 
une  des  parois  peripheriques  dudit  corps 
d'etranglement  (4)  et  de  ladite  piece  de  butee 
(47),  et 
un  trou  d'enclenchement  (60)  prevu  sur  I'autre 
des  parois  peripheriques  dudit  bloc  d'etrangle- 
ment  (4)  et  de  ladite  piece  de  butee  (47)  et  en 
prise  avec  ladite  saillie  d'enclenchement  (47a). 

Appareil  de  regulation  de  debit  suivant  la  revendi- 
cation  5,  dans  lequel  ledit  trou  d'enclenchement 
(60)  comprend  une  partie  de  guidage  (61),  qui  est 
sensiblement  rectiligne,  et  une  partie  borgne  re- 
pliee  (62)  qui  est  coudee  de  facon  a  communiquer 
avec  ladite  partie  de  guidage  (61  ),  ladite  saillie  d'en- 
clenchement  (47a)  etant  enclenchee  dans  ladite 
partie  borgne  repliee  (62)  par  la  force  de  poussee 
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agissant  sur  ledit  deuxieme  tiroir  (45),  la  dite  piece 
de  butee  (47)  etant  ainsi  accouplee  audit  bloc 
d'etranglement  (4). 

7.  Appareil  de  regulation  de  debit  suivant  une  des  re- 
vendications  1  a  6,  dans  lequel  ledit  bloc  d'etran- 
glement  (4)  est  serre  de  facon  fixe  entre  un  epau- 
lement  forme  dans  ledit  alesage  de  soupape  (1)  et 
une  face  d'extremite  dudit  raccord  de  distribution 
(3),  par  I'intermediaire  d'un  element  elastique  (14). 

8.  Appareil  de  regulation  de  debit  suivant  la  revendi- 
cation  7,  dans  lequel  ledit  element  elastique  (1  4)  est 
un  ressort  a  disque  ou  un  joint  torique. 

9.  Appareil  de  regulation  de  debit  suivant  une  des  re- 
vendications  1  a  8,  comprenant  en  outre  une  cham- 
bre  d'alimentation  (5)  qui  est  definie  entre  ledit  bloc 
d'etranglement  (4)  et  ledit  premier  tiroir  (2)  et  dans 
laquelle  un  fluide  est  introduit  en  provenance  dudit 
passage  de  refoulement  (10)  a  travers  ledit  etran- 
glement  fixe  (44). 

10.  Appareil  de  regulation  de  debit  suivant  une  des  re- 
vendications  1  a  9,  comprenant  en  outre  : 

un  ressort  helicoi'dal  (46)  pour  pousser  ledit 
deuxieme  tiroir  (45)  vers  ledit  premier  tiroir  (2), 
une  piece  de  butee  (47)  disposee  dans  ledit 
bloc  d'etranglement  (4)  pour  limiter  la  plage  du 
mouvement  coulissant  dudit  deuxieme  tiroir 
(45)  qui  est  engendre  par  la  force  de  poussee 
dudit  ressort  helicoi'dal  (46), 
une  saillie  d'enclenchement  (47a)  prevue  sur 
une  des  parois  peripheriques  dudit  bloc 
d'etranglement  (4)  et  de  ladite  piece  de  butee 
(47),  et 
un  trou  d'enclenchement  (  60)  prevu  sur  I'autre 
des  parois  peripheriques  dudit  bloc  d'etrangle- 
ment  (4)  et  de  ladite  piece  de  butee  (47)  et  en 
prise  avec  ladite  saillie  d'enclenchement  (  47a), 
ladite  saillie  d'enclenchement  (47a)  etant  main- 
tenue  en  prise  avec  ledit  trou  d'enclenchement 
(60)  par  la  force  de  poussee  agissant  sur  ledit 
deuxieme  tiroir  (45),  ce  qui  fixe  ladite  piece  de 
butee  (47)  audit  bloc  d'etranglement  (4). 

11.  Appareil  de  regulation  de  debit  suivant  la  revendi- 
cation  10,  dans  lequel  ledit  trou  d'enclenchement 
(40)  comprend  une  partie  de  guidage  (61),  qui  est 
sensiblement  rectiligne,  et  une  partie  borgne  re- 
pliee  (62)  qui  est  coudee  de  maniere  a  communi- 
quer  avec  ladite  partie  de  guidage,  et  avec  laquelle 
ladite  saillie  d'enclenchement  (47a)  vient  en  prise. 

12.  Appareil  de  regulation  de  debit  suivant  la  revendi- 
cation  1  0,  dans  lequel  ledit  appareil  comprend  deux 
desdites  saillies  d'enclenchement  (47a)  qui  sont 

disposees  sur  une  des  parois  peripheriques  dudit 
bloc  d'etranglement  (4)  et  de  ladite  piece  de  butee 
(47),  et  qui  sont  mutuellement  separees  de  1  80°  en- 
viron. 
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